Abstract: The total number of taxa examined by this study was 489 taxa of 96 families, 395 genus, 394 species, 2 subspecies, 72 mutants, 17 taxa, 1 hybrid and 3 cultivars. Only the Utricularia yakusimensis was an endangered species as designated by the Ministry of Environment in the study area, and 5 species, including the Acorus calamus, Iris ensata var. spontanea, Drosera rotundifolia, Ultricularia racemosa and Lysimachia coreana were found as endangered species as designated by the Korea Forest Service. According to the IUCN standards, a single species of Utricularia yakusimensis among CR species, Drosera rotundifolia and the Pogonia minor among VU species and the Lysimachia coreana, Ultricularia racemosa, Acorus calamus and the Iris ensata var. spontanea among LC species were detected. The specialized plants in this study included 25 species in Class-I, 3 in Class-II, 7 in Class-III and 3 in Class-IV at a total of 38 species. In terms of naturalized plants in Muryongsan (mt.), a total of 27 taxa of 11 families and 24 genus were confirmed, and the naturalization rate of the total 489 species was calculated to be 5.5%. The area studied requires a high level of monitoring and restorative methods, since the area experience high level of nondiscriminatory usage by the residents of the Ulsan region, which has led to high degree of damage.
Introduction
This study included the area within the northern boundary of Gyeongju-gun, western boundary of the division between Cheongdo-gun and Gyeongbuk, and the eastern boundary of Ulsan, while touching the East Sea. The study area consists of the oceanic sedimentary layer which includes aqueous rock of the late-Jurassic Age and the stream of the alluvial layer.
Ulsan is located on the southern part of the Taebaek Mountain Range and includes mountains which are over 1,000 m above sea level, such as the Gajisan (1,204 m), Sinbulsan (1,209 m), Cheonhwangsan (1,189 m) and the Chuiseosan (1,059 m). In terms of the weather in Ulsan, the region is unable to show the typical characteristics of coastal climate, since it receives much mountain climate and mainland climate influence from the east-western side. Such climate has affected the plants in the area as well and the plants show distinct differences in comparison to the plants in the nearby region of Pusan.
The average temperature of Ulsan was 13.3 o C between 1951 and 1980, a temperature 0.7 o C lower than the average temperature of the nearby Pusan during the same time period and similar to the 13.2 o C of the northern side of Pohang. Total annual precipitation is 1,217.6, marking the area a relatively high rainfall region. According to the study by Kang (1987) on the plants found in the region of Ulsan on a total of 362 taxa of 91 families, 253 genus, 316 species, 1 subspecies, 39 mutants and 6 taxa, with 75 vascular plant species and 8 naturalized plants species in Mokdo (Is.). According to the report of the city of Ulsan and Ulju-gun by the Ministry of Environment, 89 families, 228 genus, 293 species, 1 subspecies, 47 mutants and 4 taxa of plants were found in Sinbulsan (Mt.), 83 families, 207 genus, 255 species, 1 subspecies, 35 mutants and 4 taxa in Muyongsan (Mt.) and 40 families, 65 genus, 61 species, 5 mutants and 7 taxa found in Mokdo. Therefore, this study was conducted in order to provide basic information and data regarding the effective management of the natural resources upon the assessment of vascular plants, including endangered and rare species, in the region of Muryongsan (Mt.), which is located in the center of the region of Ulsan.
Materials and Methods
This study was conducted between March of 2007 and March of 2008 in the ridges and important valleys of the Muryong Mountain Range and was conducted a total of three times, during the spring, summer and fall. The distribution of vascular plants in the region was recorded *To whom correspondence should be addressed.
Tel: +82-55-771-6545 E-mail: twinshin@hanmail.net using the 1/25,000 scale map published by the National Geographic Information Institute and a GPS, while plants which could not be distinguished had samples taken to be examined in the lab for determination, and the recording of species were done using documents by Lee (1980 Lee ( , 2003 as reference. Furthermore, important plant specimens are currently stored in the Korea National Arboretum and Youngnam University. In terms of species found only in Korea, study by Kim (2004) was used as reference, while documents by the Korea National Arboretum (1996) were used for rare and endangered species, and the Korea National Arboretum standards (2008) were used for categorization following the IUCN regulations. Furthermore, species which play significant ecological roles were divided into Class I to V in accordance with the secondary national natural environmental assessment (Kim, 2000) , and naturalized plants were studied in accordance with the study by Park (1995 Park ( , 2001 .
Results and Discussion

Background of the Study Area
The study area is included in the northern subregion of the city of Ulsan, with small and big mountains, such as Dongdaesan, Tanggeunsan and Donghwasan around the area, and the region also contains a broadcasting base station towards the top of Muryongsan (Mt.). The study area's pine tree colony tree layer contained the Pinus densiflora, Quercus mongolia and Quercus xmccormickii, with Pinus densiflora and Quercus mongolia in the subtree layer, and the Rhus trichocarpa, Artemisia keiskeana, Isodon inflexus, Rubus crataegifolius, Spondiopogon sibiricus, Oplismenus undulatifolius, Coculus trilobus and more found in the shrub layer and the herbaceous layer. The Pine tree-Deciduous Forest, which is a Conifer-Deciduous Forest that includes species such as the Pinus densiflora, Quercus xmccormickii and the Quercus aliena in the upper layer, makes up the majority of the study area. In the area which incorporates the path from Muryongsan (Mt.) to Dongdaesan (Mt.) while passing Donghwasan (Mt.) is characterized mainly by Deciduous Forest along with broadleaved tree species such as the Quercus xmccormickii, Quercus aliena and the Quercus acutissima. Furthermore, the pathway from Dongdaesan (Mt.) (444 m) to Donghwasan (Mt.) showed the dominant species of the Quercus dentata, Quercus xmccormickii and the Pinus densiflora, with the Carpinus cordata, Pinus densiflora, Alnus hirsuta var. sibirica, Diospyros lotus, Carpinus laxiflora, Celtis sinensis, Prunus sargentii, Quercus variabilis, Morus bombycis, Albizzia julibrissin, Platycarya strobilacea, and more in the valley area, the Smilax china, Lespedeza bicolor, Salix gracilistyla, Aralia elata, Pueraria thunbergiana, Actinidia arguta, Morus bombycis and more in the lower layer and Iris nertschinskia, Arundinella hirta, Themeda triandra var. japonica, Cymbopogon tortilis var. goeringii, Aster yomena as Herb Layer. The study area incorporated the region from the entrance of Muryongsan (Mt.) to the top of the mountain, and the study was conducted while moving along the road using the forest roads of the Donghwasan (Mt.) and Dongdaesan (Mt.) regions. Furthermore, the study was conducted also from the seaside to Sinheungjae.
The approximately 1km distance between Muryongsan (Mt.) and Donghwasan (Mt.) (237 m) is formed as a valley, and this valley, which stretches to the Songjeong Reservoir to the north, includes a wide range of species including the Carpinus cordata, Zelkova serrata, Pinus densiflora, Alnus hirsuta var. sibirica, Castanea crenata, Diospyros lotus, Carpinus laxiflora, Celtis sinensis, Platycarya strobilacea, Meliosma myriantha, Tilia amurensis, Prunus serrulata var. spontanea, Lindera erythrocarpa, Quercus variabilis, Picrasma quassioides, Actinidia arguta, Morus bombycis, Aralia elata and the Albizzia julibrissin to both sides of the valley. The area around the forest road which connects the marshy region of Dongdaesan (Mt.) was characterized primarily by Pinus densiflora and the Smilax china and Stephanandra incisa of the lower layer. In some regions, a wide scale of Quercus dentata colonies and Korean rosebud colonies of the lower layer were discovered. The 31st national highway, which crosses over mid-Ulsan, is located 1km south of the peak of Muryongsan (Mt.), and the dissected slope area did not include high level of vegetation.
In the study, a total of 489 taxa of 96 families, 305 genus, 394 species, 2 subspecies, 72 mutants, 17 taxa, 1 hybrid and 3 cultivars was found, which was higher than the figures of a total of 397 taxa of 90 families, 259 genus, 310 species, 5 subspecies, 61 mutants and 21 taxa found in the previous study on the high mountain marsh region of Dongdaesan (Mt.). Furthermore, previous study on Muryongsan (Mt.) (Ministry of Environment, 1988) showed a total of 295 plant taxa of 83 families, 207 genus, 255 species, 1 subspecies, 35 mutants and 4 taxa. This study has confirmed a wider range of plants, and it is expected that further detailed studies in the marsh region of Dongdaesan (Mt.) will reveal a higher number of species.
Rare and Endangered Plant Species
Rare species refers to species which grow in a limited area in terms of geographical distribution, and endangered species refer to species which are at risk of becoming extinct in the area (Korea Forest Service, 1996) .
The only endangered species found in the study area according to the Ministry of Environment was the 자주땅귀 개 (Utricularia yakusimensis), and 5 rare and endangered species were found according to the Korea Forest Service, including the calamus root (Acorus calamus L), Japanese water iris (Iris ensata var. spontanea), sundew (Drosera rotundifolia), bladderwort (Ultricularia racemosa) and the 참좁쌀풀 (Lysimachia coreana NAKAI). It is expected that species such as sundew (Drosera rotundifolia), bladderwort (Ultricularia racemosa), calamus root (Acorus calamus L) and the Japanese water iris (Iris ensata var. spontanea) found in Dongdaesan wetland will experience a high level of damage, which means that protective measures are needed.
In terms of assessment categories for the IUCN Red List in accordance with Korea Forest Service (2008), 6 categories were formed: extinct in the wild (EW), critically endangered (CR), endangered species (EN), vulnerable (VU), Least concemed (LC) and Data deficient (DD). CR species included a single species of Utricularia yakusimensis, VU species included 2 species of Drosera rotundifolia and Pogonia minor, and LC species included 4 species of Lysimachia coreana, Ultricularia racemosa, Acorus calamus, Iris ensata var. spontanea. Studied species, such 
Specialized plants
Specialized plants found in this study (with the exception of plant species for consumption), a total of 38 species were found, with 25 species in Class I, 3 species in Class II, 7 (Table 3) . A majority of the species which play significant ecological roles was found in the region of Dongdaesan (Mt.), and Class I plant species, including the Dictamnus dasycarpus, Aconitum jaluense, Ajuga multiflora, Erythronium japonicum and the Hosta capitata showed relatively even distribution.
Naturalized plants
In the region of Muryongsan (Mt.), a total of 27 taxa of 11 families and 24 genus, was confirmed, with the naturalization rate for 489 taxa at 5.5%. The majority of naturalized plants were moved due to the high usage by local residents, and they seem to have spread following forest roads. 
